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IntroductIon
C
ancer is the leading cause of death in Canada (Canadian Cancer Society, 2013) . The disease and its treatments are projected to cost the Canadian health care system $177.5 billion over the next 30 years (Smetanin & Kobak, 2005) . There are several side effects that arise from both cancer and its treatments. A major one is cancer-related fatigue. This is defined as a persistent, subjective sense of physical, emotional or cognitive tiredness (Madden & Newton, 2006) . Further reported side effects include pain, as well as cardiovascular, neurological, endocrine, musculoskeletal and other system changes (Schmitz et al., 2010) .
Exercise has been shown to decrease the various side effects of cancer and its related treatment, independent of type or stage of cancer (Velthuis, Agasi-Idenburg, Aufdemkampe, & Wittink, 2010; Knols, Aaronson, Uebelhart, Fransen, & Aufdemkampe, 2005) . According to a recent Cochrane Review, exercise has demonstrated significant positive effects on health-related quality of life in those with cancer during active treatment, with greater improvements seen with moderate to vigorous intensities (Mishra et al., 2012) . Additionally, varying modes of exercise exert positive effects on physiological outcomes across cancer types, including a reduction in pain and nausea, as well as an increase in strength and shoulder range of motion (Knols et al., 2005) . The benefits of exercise also extend to domains of mental health, such as improvements of depressive symptoms in cancer survivors (Craft, Vanlterson, Helenowski, Rademaker, & Courneya, 2011) .
Despite the established benefits to exercise, only 22% of Canadian cancer survivors were found to be physically active, which was defined as walking approximately one hour per day (Courneya, Katzmarzyk, & Bacon, 2008) . Fatigue and deconditioning, both of which are common side effects of treatment, can present as physical barriers that may lead to social isolation and lack of routine exercise (Blaney et al., 2010) . Additionally, Blaney et al. (2010) found that perceived environmental and financial barriers, such as non-specific exercise programs and high costs, can contribute towards decreased levels of physical activity (PA). In a recent cross-sectional study conducted in the United Kingdom, the top reported barriers to exercise participation were found to be joint stiffness, fatigue and pain, all of which may be lessened by routine engagement in PA (Blaney, Lowe-Strong, Rankin-Watt, Campbell, & Gracey, 2013) . A lack of formal education regarding cancer and exercise has also been cited as a barrier (Blaney et al., 2013) . Alternatively, the following factors have been shown by Blaney et al. (2013) to have potential in facilitating participation in exercise: an enjoyable and varied program, approval from a health care professional, and individualized goals and treatment interventions. However, variation does occur in the literature and it appears that specific facilitators depend on gender, type of cancer, and other individual variations.
Although the literature has reported multiple benefits of exercise for persons with cancer, few are participating in regular PA (Cheifetz, 2013) . The bulk of this research, however, has focused primarily on breast cancer or has been conducted outside of Ontario (Canestraro et al., 2013) . The purpose of this study was to explore the barriers and facilitators to exercise in individuals with cancer in Ontario who are currently receiving or have undergone treatment. A secondary purpose was to explore if these barriers and facilitators differed depending on cancer type. It was hypothesized that: (1) barriers will include pain, fatigue and other physical symptoms such as weakness or nausea, as well as a lack of knowledge about existing programs and the benefits of exercise; (2) facilitators will include previous engagement in PA, and education on available programs and the benefits of exercise.
Methods
Design and questionnaire
This was a cross-sectional study using an anonymous online survey for quantitative and qualitative data collection. A 23-item survey was created and administered through SurveyMonkey. The survey was compiled by integrating relevant research with the clinical experience of the investigators. Informed consent was required to access the survey. Participants completed the survey at home, in the clinic of the primary investigators or at a preferred location. The survey required 10-20 minutes to complete. The questions addressed exercise frequency and intensity prior to diagnosis, as well as during and after cancer treatment. Perceived barriers and facilitators to exercise were also investigated, in addition to health care providers' delivery of exercise-related information. For the purpose of this study, the terms exercise and PA were used interchangeably. Ethical approval was granted by the McMaster Research Ethics Board in February 2013.
Participants
A convenience sample of individuals with cancer who were participating in an outpatient physiotherapy program or established cancer support organizations in communities within Ontario were recruited for this study. Individuals who met the inclusion criteria were those living in Ontario, over the age of 18, with a current or previous diagnosis of any type of cancer, and people either undergoing or having already received treatment for cancer. No eligibility criteria were stated in relation to how long the participant had to be finished their treatment. All people were asked to recall their behaviour during cancer treatment. Participants were identified by their health care professional and asked by these professionals to participate in the study.
Data collection and analysis
Data were collected over a period of three months and interpreted quantitatively with supplemental qualitative content methodology. The closed-ended questions were analyzed quantitatively by calculating percentages. The open-ended questions were interpreted using qualitative content analysis. This involves the scanning and coding of information into distinct meaningful categories, from which themes are derived (Hsieh & Shannon, 2005) . This interpretation is subjective in nature and preconceived notions surrounding predicted themes are not imposed (Hsieh & Shannon, 2005) . Two of the investigators (JF and SF) independently reviewed, interpreted, and organized the data into themes. Findings were discussed between these investigators, and again with the primary investigator, until a consensus was reached. Participants were not required to answer all of the questions. In order to have the survey included in the study, >85 % of questions must have been answered. Response patterns to each question provided by the entire sample were reviewed, followed by an analysis of individual responses.
results
Participant characteristics
A total of 30 individuals with a current or past diagnosis of cancer completed the survey. Details of participant demographics can be found in Table 1 . All but two participants were female (93.1%) and the mean age at diagnosis was 47.8 years (SD= +/-15.8). The most common diagnosis was breast cancer (58.6%). Of the sample, a diagnosis of Stage I (63.2%) and Stage II (21.0%) cancer was most commonly identified. Almost the entire sample (96.7%) indicated that some type of cancer-related treatment had been received, with surgery being the most commonly reported (79.3%), followed by chemotherapy (72.4%).
Physical activity status
Participants were asked about PA prior to, during and after cancer treatment, the results of which are presented in Table 2 . Preceding cancer diagnosis, the majority of participants indicated occasional (40%, 1-2x/week) or moderate (36.7%, 3-5x/ week) frequency of PA. Moderate intensity PA was most commonly reported (36.7%), which was described as a fast-paced activity where one is sweating by the end.
During cancer treatment, the majority of the sample (63.3%) reported engagement in infrequent activity (<1x/week) at a very low intensity, described as a very slow walk. Only a small number of individuals (16.7%) maintained moderate intensity PA during treatment. Participants with breast cancer were more likely to participate in moderate intensity exercise (23.5%), compared to those with another form of cancer (16.7%).
Following treatment, moderate (42.9%) and occasional (35.7%) PA was most common. The intensity that the majority reported was moderate (35.7%). When asked what influenced a change in PA level, the most common reasons were that participants were feeling better (65.4%) and had more energy (61.5%). Following treatment, a higher percentage of patients with breast cancer (92.8%) increased their PA level compared to those with other forms of cancer (80%).
Written comments
Open-ended questions were asked in regards to the type of PA individuals engaged in prior to cancer diagnosis and during cancer treatment. Common themes, with respect to type of exercise prior to cancer diagnosis, were endurance exercise, resistance training, various recreational activities, and organized exercise classes. (Refer to Figure 1 for a visual representation of these themes.) Endurance exercise was reported most frequently and included walking, swimming, cycling, and running. Recreational activities, organized exercise classes, and resistance training were also reported.
During treatment, endurance activity was again the most popular. The majority reported walking as the preferred mode of activity. The theme of organized exercise classes was also found during treatment. These included yoga classes and for Barriers to exercise and side effects from treatment Participants were asked about barriers to exercise during cancer treatment and the top three reported were lack of energy (81.5%), physical symptoms (74.1%), and unawareness of available programs (51.9%). Other barriers included physical challenges, belief that it would make them feel worse, and a lack of awareness that they should be exercising. (Refer to  Table 3 .) When comparing the results by cancer type, individuals with a diagnosis other than breast cancer reported improved energy levels (lack of energy was described 66.7% of the time with these individuals compared to 82.4% of the time for participants with breast cancer), but an increased lack of awareness about available exercise programs (50% versus 41.2%).
The three most commonly reported side effects from cancer treatment included fatigue (89.7%), numbness and/or tingling in extremities (69.0%), and muscle weakness (65.5%). Other side effects included nausea (51.7%), pain (48.3%), depression (48.3%), anxiety (41.4%), limited joint movement (27.6%), and vomiting (24.1%). The majority of participants (76.7%) indicated that these physical symptoms influenced their ability or desire to exercise. When comparing the results across cancer type, participants with breast cancer reported higher levels of muscle weakness (70.6%) and less numbness and tingling in their extremities (58.8%).
Facilitators to exercise during treatment
The top three facilitators during treatment were previous positive experience with exercise (63.2%), exercise prior to cancer treatment with a desire to maintain this activity (47.4%), and accessible exercise services (42.1%). Additional facilitators were that participants were told that exercise was good for them, friends or family participated in exercise with them, and more free time to exercise. (Refer to Table 4.) When comparing across cancer types, having a past positive experience with exercise was a much stronger facilitator for individuals with breast cancer (75%) then for those with other forms of cancer (25%).
Education
Participants were also asked about the presence and type of education provided by health care professionals related to PA during cancer treatment. (Refer to Table 5 .) A larger portion of the participants with breast cancer (58.8%) reported that they were aware of the importance of exercise versus those with a different form of cancer (33.3%). Overall, 83.3% of oncologists and 86.7% of nurses did not educate these patients on the importance of exercise throughout their cancer treatment. Furthermore, 66% reported that general information or instruction on PA was not provided by anyone during treatment.
dIscussIon
The results of this study demonstrate the influence of cancer and cancer-related treatment on the ability of patients to exercise, as well as the importance of education regarding PA in promoting exercise in this population. Prior to diagnosis, 17% of participants engaged in infrequent PA. This number increased to 66.7% during treatment. On an individual level, the majority (two thirds) of participants dropped a level in relation to the frequency of physical activity (for example, frequent to moderate or moderate to infrequent) during cancer treatment. Following cessation of treatment, it was found that the majority of individuals returned to pre-diagnosis activity status, a pattern that was consistent among all types of cancer.
Data collected from this study support previous research showing that prevalent barriers to exercise during treatment include fatigue and a lack of knowledge on existing programs and the benefits of exercise. Furthermore, physical side effects of treatment had a negative influence on activity levels, regardless of cancer type. This finding is in accordance with other barriers to exercise previously reported in the literature (Sander, Wilson, Izzo, Mountford, & Hayes, 2012; Brunet, Taran, Burke, & Sabiston, 2013) .
More than half of the participants in our study reported being unaware of the benefits of exercise for cancer-related symptoms. Four individuals in particular indicated that they had received education about PA, but were unfamiliar with the positive influences of exercise. This lack, or disconnect, of information provided to patients is a common theme throughout the literature (Cheifetz, 2013; Ottenbacher et al., 2011) . In a qualitative study, Sander et al. (2012) found that patients with breast cancer reported a fear of exercising because they did not know which exercises were safe to perform. Our findings, therefore, highlight the importance of thorough and consistent education for patients with cancer to decrease apprehension towards exercise. Finally, respondents in our study were unaware of available exercise programs. Thus, health care professionals should consider integrating information regarding exercise programming and community resources into their usual counselling (Jones & Courneya, 2002) . The results of this study also bring forward novel information when comparing barriers and facilitators to exercise by cancer type. When comparing participants with breast cancer to all other forms of cancer, those participants with breast cancer reported greater levels of fatigue and muscle weakness than those with other cancer types. This finding is not surprising, as treatment regimens and medications used for chemotherapy differ by cancer type and cause different side effects. Another important finding was that those with breast cancer were more often educated about the importance of PA during cancer treatment by a health care professional and, hence, were more aware of the need to exercise during cancer treatment. This finding may be a result of the greater amount of literature available stating the benefits of exercise for individuals with breast cancer compared to the available literature for other forms of cancer. The treatment protocols for various forms of cancer may also be a contributor to this finding, as those with breast cancer are often involved with a multidisciplinary team early in the course of their treatment.
Clinical implications
The results of this study provide implications for the incorporation of exercise programs for individuals undergoing treatment for cancer. Specifically, the results note the importance of patient education regarding PA and the reduction of barriers related to physical symptoms early in treatment. Many health care professionals (for example physiotherapists and nurses) are equipped with the knowledge to prescribe exercise and provide education on this topic, however, their services are currently underutilized in cancer rehabilitation (Cheifetz, 2013) .
lIMItAtIons
Limitations to this study should be taken into account when considering the results. First, our small and predominantly female sample may introduce difficulty in generalizing the results to a larger population. Also, the presence of unknown comorbidities or confounding variables in this population could have influenced the results. Finally, the data included in the study were collected retrospectively, which may introduce recall bias.
conclusIon
This study confirmed that individuals' exercise levels decrease when patients are undergoing treatment for cancer. As hypothesized, fatigue, other physical symptoms and lack of knowledge regarding exercise and its benefits were the most commonly reported barriers to exercise participation. Pain was also found to be a contributor. Our hypothesis of previous engagement in exercise being a facilitator was supported. Other facilitators were past positive experience with exercise and accessibility of exercise services. Furthermore, our results were in accordance with the available literature on this topic and reinforce the importance of the role of health care professionals in cancer rehabilitation. Of interest was the differences found in results when comparing breast cancer to other forms of cancer. Patients with breast cancer reported higher levels of fatigue and muscle weakness, as well as higher levels of education and knowledge on the need to exercise during cancer treatment. 
